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Four species, Graphis aperiens Miill. Arg., G. jejuensis K. H. Moon, M. Nakan. & 
Kashiw., G. tsunodae Zahlbr. and Phaeographis asteriformis (Zahlbr.) M. Nakan., in the 
lichen family Graphidaceae are reported from Korea. Among them, Graphis jejuensis 
is new to science. It is distinct from allied species of Graphis in having short and simple 
lirellae without striation, erumpent lirellae, open discs without pruina, apically carbonized 
exciples, inspersed hymenia, colorless spores with 7-8 transverse septa and 18-25 x 
7-8 pm in size and in producing no chemical substance. G. aperiens, G. tsunodae and 
Phaeographis asteriformis are new additions to the lichen flora of Korea. 

Key words: Graphis aperiens, Graphis jejuensis, Graphis tsunodae, Graphidaceae, 
lichen, Phaeographis asteriformis. 


The family Graphidaceae is a well-known 
crustose lichen with lirellate ascomata, including 
19 accepted genera (Staiger 2002, Lucking 2009, 
Lucking et al. 2009). It is also one of the most 
co mm on crustose lichens found in the Korean 
Peninsula. In Korea, however, only eight species 
in two genera have been reported in regional 
floristic studies; Graphis anfractuosa (Eschw.) 
Eschw., G. cervina Miill. Arg., G. handelii 
Zahlbr., G. intricata Fee, G. proserpens Vain., 
G. tikuzensis (Vain.) M. Nakan., G. sciipta (L.) 
Ach. and Sarcographa tricosa (Ach.) Miill. Arg. 
(Huneck et al. 1989, Ka et al. 1997, Kim 1979 
and 1981, Moon 1999, Joshi et al. 2009). 


Recently Moon and Kashiwadani found a 
well-developed colony of Graphis in Jeju Island 
(= Cheju Island), located SW of the Korean 
Peninsula. In the present paper, the lichen will 
be described as new to science, under the name 
G. jejuensis K. H. Moon, M. Nakan. & Kashiw. 
In addition, G. aperiens Miill. Arg., G. tsunodae 
Zahlbr. and Phaeographis asterifonnis (Zahlbr.) 
M. Nakan. are newly reported from Korea. 

Materials and Methods 

The present study is based on specimens of 
the family Graphidaceae collected from 2007 to 
2010 by Kashiwadani and Moon in Jeju Island 
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Fig. 1. A-B. Graphis aperiens Mull. Arg. (K. H. Moon 20024, NIBR). A. Habit. B. Cross section of 
an apothecium, showing carbonized exciple laterally and basally. C-G. G.jejuensis K. H. Moon, 
M. Nakan. & Kasltiw. (K. H. Moon 11408, NIBR-holotype). C. Habit. D. Close-up of apothecia, 
showing simple or weakly branched lirellae with open discs. E. Cross section of an apothecium, 
showing laterally carbonized exciple on the upper half. F. Inspersed hymenium. G. Spores with 
transverse septa. Scale bars = 1 mm (A, C, D), 50 pm (B), 30 pm (E) and 10 pm (F, G). 


and Mt. Juwang, Prov. Gyungsangbuk-do, 
Korea. Specimens reported in the present paper 
are kept in the Herbarium, National Institute of 
Biological Resources (NIBR) unless otherwise 
cited. Chemical substances were studied by 


means of thin-layer chromatography (Culberson 
and Johnson 1982). Sections of apothecia and 
thalli were cut by hand-razor and mounted in 
GAW solution. 
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Taxonomic treatment 

Graphis aperiens Mull. Arg., Flora 74:113 
(1891). [Figs. 1A,B] 

The characteristic features for Graphis 
aperiens are the brownish gray to grayish green 
thallus, erumpent lirellae without striations, open 
disc with white pruina (Fig. 1A), completely 
carbonized exciples which are often thin but 
closed basally (Fig. IB), inspersed hymenium, 
colorless spores with 7-11 transverse septa, 
21-32(-45) x 7-8 pm in size and the presence 
of norstictic acid as a major chemical substance. 

Graphis aperiens was described from Japan 
[Type collection: Tokyo, 1890, M. Miyoshi 
s.n.-holotype G !]. Specimens from Korea are 
coincide well with the type morphologically 
and chemically. Graphis aperiens might be 
confused with G. handelii Zahlbr., a species 
commonly found in eastern Asia, because they 
both have similar lirellae with open discs and in 
producing norstictic acid. However, G. handelii 
differs in having epruinose discs and proper 
exciples carbonized laterally. It also resembles 
G. assimilis Nyl., a species widely distributed 
in eastern Asia, which differs in having clear 
hymenium without inspersion and by the 
absence of pruina on the discs. 

This species is widely distributed in tropical 
and subtropical regions in the world, having 
been reported from Australia, China, India 
and Indonesia and Japan (Lucking et al. 2009, 
Nakanishi 1966). In the present area, it is not so 
common but recently collected by Moon in Mt. 
Juwang where it grows on bark of Carpinus sp. 
Therefore, the distribution of G. assimilis now 
extends to Korea. 

Specimen examined: KOREA. Prov. Gyungsangbuk- 
do: near the Jusodae rock, Mt. Juwang, Sanghuhi-ri, 
Budon-myoun, Chongsong-gun. On bark of Carpinus sp, 
elevation about 250 m, 28 February 2010, K. H. Moon 
20024 (NIBR). 

Graphis jejuensis K. H. Moon, M. Nakan. & 
Kashiw., sp. nov. [Figs. 1C-G] 

Similis Graphi oligospora sed discis apertis 
et hymeniis inspersis differt. 
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Thallus corticolous, whitish gray, continuous, 
smooth. Apothecia short, simple to very sparsely 
branched, up to 1.6 mm long, 0.24-0.3 mm 
wide; lirellae erumpent, covered with thalline 
margins nearly up to the top; labia entire, without 
striation; discs open, dark reddish brown, 
epruinose; exciples carbonized apically or at the 
upper half, 25-28 pm thick near the top, 10-12 
pm thick at side; hymenium inspersed, 100-105 
pm high, I + blue; hypothecium 10-15 pm thick. 
Asci 8-spored; spores colorless (I + purple), 5-8 
transversely septate, 20-25 x 7-8 pm in size. 

Type collection: KOREA. Prov. Jeju: 
around Kwanum temple, Ara 1 dong, Jeju- 
shi, on bark of Daphniphyllum macropodum, 
elevation 560 m, 15 May 2007, K. H. Moon 
11408 (NIBR-holotype; TNS-isotype). 

Chemistry: No chemical substance detected 
by TLC. 

Graphis jejuensis is unique in having simple 
to sparsely branched lirellae form apothecia, 
erumpent labia without striation (Fig. 1C and 

ID) , open discs without pruina (Fig. ID), 
exciples carbonized apically to upper half (Fig. 

IE) , inspersed hymenia (Fig. IF) of “type 
A" shown by Lucking (2009), transversely 
6-8-septate colorless spores (Fig. 1G) and in 
producing no chemical substance. 

Graphis jejuensis resembles G. oligospora 
Zahlbr., a species described from China [Type 
collection: CHINA, Setschwan (Sichuan), N 
of Yenyuen, 2325 m. May, 21, 1914, Handel- 
Mazettii 2451, W-holotype !], in having similar 
lirellae with apically carbonized exciples and 
similar spores. However, it can be distinguished 
from the latter by the smooth thallus, the open 
disc and by the inspersed hymenium; the latter 
species has a rough thallus, closed disc and clear 
hymenium. It can be confused with G. rikuzensis 
(Vain.) M. Nakan., a species reported from Japan 
[Type collection: JAPAN, Honshu, Prov. Gamo, 
on bark, October 18, 1918, T. Tsunoda s.n. (hb. 
A. Yasuda 250, TUR-Vainio 27814-holotype !; 
TNS-isotype !], which differs in having well 
branched lirellae, almost closed discs and clear 
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hymenia. 

Thi s species is so far known only from the 
type locality. 

Graphis tsunodae Zahlbr. in Ann. Mycol. 
14:47(1916). [Fig.2A] 

The characteristic features for this species 
are the prominent lirellae, the striate labia, the 
apically carbonized exciples, the clear hymenia 
without inspersion, the colorless spores with 
7-11 transverse septa and the absence of 
chemical substances. 

Although Graphis tsunodae was described 
by Zahlbruckner (1916) based on a collection 
made in Japan [Type collection: JAPAN, 
Honshu, Prov. Kohzuke (Pref. Gunma), Mt. 
Akagi, on bark, K. Tsunoda 182, W! - holotype], 
it has never been reported from Korea, though it 
was included in the worldwide key for the genus 
Graphis by Lucking et al. (2009). 

Among species of the Graphis in eastern 
Asia, G. proserpens Vain. [Type collection: 
BRAZIL, Vainio s. n. (TUR-Vainio 21551 A, not 
seen)] and G. rockii Redinger [Type collection: 
CHINA, K. M. Redinger 324, W-holotype 
!] have similar lirellae with striate lirellae like 
G. tsunodae. Recently, Lucking et al (2009) 
treated G. rockii as a synonym of G. tsunodae. 
In addition, they placed G. proserpens and G. 
tsunodae as distinct species, G. tsunodae has 
prominent sessile lirellae which are lacking 
thalline margins or poorly developed only at the 
base, whereas G. proserpens has the erumpent 
lirellae with basal to lateral thalline margins 
(Lucking et al. 2009). 

Recent studies of Korean Graphis by the 
authors revealed that specimens listed below 
have morphological and chemical features found 
in the holotype specimen of G. tsunodae and 
now identified with this species. Specimens 
reported from Mt. Sorak under G. proserpens 
by Moon (1999) are also identified with G. 
tsunodae. 

In Korea, this species grows on barks of 
deciduous broad-leaved trees such as Betula, 


Carpinus, Fraxinus and Quercus at elevations 
above ca. 500 m. 

Specimens examined: KOREA. Prov. Kangwon: 
En route from Hangyeryong pass to Kudchongbong, 
Mt. Sorak, Inje-gun, on bark of Fraxinus mandshurica, 
elevation 1000-1300 m, September 9, 1996, K. El. Moon 
(1640, TNS) & El. Kashiwadani; En route from Bisondae 
to Yangpogsanjang hut, Mt. Sorak, Sokcho city, on bark of 
Quercus serrata, elevation 300-560 m, July 16, 1996, K. 
H. Moon (775, TNS) & El. Kashiwadani; En route from 
Yangpogsanjang hut to Mangyongdae, Mt. Sorak, Sokcho 
city, on bark of Quercus crispula. elevation 560-1000 m, 
July 16, 1996, K. H. Moon (817, TNS) & H. Kashiwadani. 
Prov. Jeju: around Kwanum temple, Ara 1 dong, Jeju-shi, 
on bark of Caipinus sp.; elevation 560 m, August 29, 2010, 
K. H. Moon 11407 (NIBR). 

Phaeographis asteriformis (Zahlbr.) M. 
Nakan. in J. Sci. Hiroshima Univ., Ser. B, Div. 2 
(Bot.) 11: 83 (1966). [Fig. 2B] 

Phaeographis asteriformis was described 
by Zahlbruckner based on a specimen collected 
in northern Japan [Type collection: Honshu, 
Prov. Rikuzen (Pref. Miyagi), Sendai, A. 
Yasuda 146, W-holotype !] and has been well 
revised taxonomically by Nakanishi (1966). 
The diagnostic characteristics for this species 
are; the smooth thallus, the radiately branched 
lirellae, the erumpent lirellae covered by thallus 
nearly up to the top, the smooth labia without 
striations, the open discs with whitish gray 
pruina, the exciples carbonized apically and 
basally, the clear hymenia, the 8-spored asci, the 
brown spores with transversely 6-8 septa, 25-40 
x 9 pm in size and the absence of chemical 
substances. 

Although this species is commonly found 
throughout Japan from Hokkaido to Kyushu, it 
has never been reported from Korea. However, 
one specimen collected in Jeju Island was found 
to have the characteristics and features described 
above and now identified with P. asteriformis. 
In Jeju, it grows on twigs of Ilex crenata at 
elevation about 1100 m. 

Specimens examined: KOREA. Prov. Jeju: 1100 
marsh, Mt. Halla, Saeckdal-dong, Serguilipo city (33°22N, 
126°28'E), on bark of Ilex crenata. elevation about 1100 m, 
Aug. 21,2005, K. H. Moon (no. 8538, NIBR) & H. D. Kim. 
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Fig. 2. A. Habit of Grciphis tsunodae Zahlbr. (K. H. Moon 11407, NIBR). B. Habit of 
Phaeographis asteriformis (Zahlbr.) M. Nakan. (K. H. Moon 8538, NIBR) & H. D. Kim. 
Scale bars = 0.3 mm (A) and 1 mm (B). 


We wish to express our sincere thanks to 
curators of TUR, US and W for examination 
of type specimens used for the present study. 
Tha nk s are also to Dr. S. Y. Yoon, Hankuk 
University of Foreign Studies, Seoul for her 
corrections of our English manuscript. 
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(Vain.) M.Nakan., G. scripta (L.) Ach., Sarcogrcipha 
tricosa (Ach.) Miill.Arg. 

%>h % , St tele Graphis 

aperiens Mull. Arg., G. jejuensis K. H. Moon, M. 
Nakan. & Kashiw., G. tsunodae Zahlbr., Phaeographis 
asteriformis (Zahlbr.) M. Nakan. © 3 Mif'WM'S 
f'fg?>. d©'5?> > G. jejuensis It 
tlfcMM'G'fo'S). 'S.fc, G. proserpens ©^BTjfr'OTii 
G. tsunodae JX 

T, &@ao©T«g;£j/E^;S. 

1) Graphis aperiens Mull. Arg. : tik&foltffliitkffifjl 

-£¥!#, V mbit 
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!S®©MkglUi#V\ flj&a Lucking (2009) 
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2) Graphis jejuensis K. H. Moon, M. Nakan. & 

Kashiw.: g^-’f’Si^a&lA. U b^ 
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*MlHt¥WlClK<ftfttZ> G. 
tenella Ach., RlUli© G. oligospora Vain., H^3t© 
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S/c, G. oligospora^ G. 
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3) Graphis tsunodae Zahlbr.: ^SliSfMSlSMlJLl© 
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jt?ts. mx'Xx-b-au b^aiiiiHt&iUfcig 

bT, Graphis proserpens b G. 

rockii Redinger yb^Sfj £tlTb 1 ?). Lucking b (2009) 
a Graphis tsunodae Ir G. wcM <DK J —Kb bt® 
oTi'5. af#^©X^Xaa-b'<ii^{cd;Sb, G. 
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attefkBa^mb 12-17 *©ffiasttjgtffssbT 
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4) Phaeographis asteriformis (Zahlbr.) M. Nakan. : 

^Sa^ftf!ttf(lJci'ilJ©®^ ; &Sa Zahlbruckner (1916) 
ff Graphis asteriformis Zahlbr. © 4a 77 IE 8c b /c t> © 
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